Job resignation after cancer diagnosis among working survivors in Japan: timing, reasons and change of information needs over time 
Introduction
Work is an essential component contributing to the quality of life of cancer survivors (1, 2) . Furthermore, work is an important theme observed in survivorship research and support practice (3, 4) . Additionally, although cancer is prevalent in older generations, approximately one-third of cancer survivors in Japan are diagnosed at 20-65 years of age (5) .
Considering this background, national cancer policies in Japan have focused on effective countermeasures against work-related issues among cancer survivors. In the second Basic Plan to Promote Cancer Control Programs, which was approved in 2012, 'support for working survivors' was newly incorporated as an issue requiring particular attention (6) . Moreover, in 2016, the Ministry of Health, Labour and Welfare issued a guideline for business owners and human affairs staff to promote support for cancer survivors in the workplace (7) . Furthermore, a revised Cancer Control Act approved by Congress in 2016 requested business owners to make efforts to continue to hire employees with cancer (8) . Thus, although still insufficient, some progress in cancer policies has been made to promote awareness in the business sector for supporting working survivors.
Despite advances in work-related policies for cancer survivors, support systems for working survivors in healthcare settings in Japan remain underdeveloped. Additionally, although providing support for working cancer survivors is essential for becoming recognized as a government-designated cancer hospital, a survey of social workers and nurses in cancer information and support centers of government-designated cancer hospitals revealed that respondents perceived 'providing support for working survivors' as their most difficult task (9) . Hospitals that collaborate with licensed social insurance consultants and public employment security office staff remain in the minority. To develop an effective support system for working survivors in hospital settings, obtaining basic data regarding survivors' work-related experiences as well as their information/ support needs for work issues are necessary. The three purposes of this research were to: (i) reveal the present situation of survivors' job resignation, its timing and reasons; (ii) examine healthcare providers' screening behaviors of survivors' work-related difficulties and (iii) reveal changes to survivors' information/support needs according to time since diagnosis.
Participants and data collection
Between October and December 2015, we conducted an anonymous, cross-sectional survey using a convenience sample of re-visiting outpatients at three cancer centers in Japan: National Cancer Center Hospital (Tokyo), Aichi Cancer Center Chuo Hospital (Aichi Prefecture), and Shikoku Cancer Center (Ehime Prefecture) (10) . Inclusion criteria were adults aged ≥20 years (1) who were attending outpatient clinics for follow-up visits, (2) who had paid work at the time of cancer diagnosis and (3) who were proficient in Japanese. We excluded those who were too ill to participate in the survey.
Potential participants were recruited from lobbies or reception areas of outpatient clinics. We briefly explained the purpose of the study to the patients, and asked whether or not they had paid work at the time of cancer diagnosis. After confirming their responses, we gave them a package that included a research invitation letter and a questionnaire, and asked the patients to deposit their completed questionnaire in a designated collection box by the end of the day. If patients were unwilling to complete the questionnaire, they were allowed to deposit their blank questionnaires in the collection box.
Ethics approvals were obtained from institutional review boards of the three cancer centers before commencing any data collection.
Measurements
We developed a self-administered questionnaire to measure participants' concerns regarding the impact of cancer diagnosis on work, screening of work-related difficulties by healthcare providers, interest in individual consultation services about work-related difficulties, change of job status and income, timing of leaving one's job with reasons, information/support needs to consolidate work and treatment, as well as participants' demographic and clinical backgrounds. Participants who had more than one cancer were asked to provide answers about the cancer that most influenced their work.
Concern regarding the impact of cancer diagnosis on work
Answers were sought using a 4-point Likert scale that varied from 'very concerned' to 'not at all concerned'.
Screening of work-related difficulties according to healthcare providers
We asked participants whether they had been asked by healthcare providers about their work-related difficulties since cancer diagnosis until the time of the survey (yes/no). If yes, participants were asked to choose all relevant healthcare providers from eight answer options: physicians, nurses, pharmacists, rehabilitation staff, nutritionist, social workers, psychologists and others.
Interest in an individual consultation service about work-related difficulties
Regarding interest in an individual consultation service about workrelated difficulties, participants were asked to choose one of three answer options: 'I would like to use the individual consultation service immediately'; 'I would like to use the individual consultation service when necessary'; and 'I am not interested in the individual consultation service'.
Change to job status and annual income since cancer diagnosis Participants were asked to choose one of the following four answer options: (1) working at the same company (or continued to be selfemployed); (2) left job and currently re-employed (or stopped the previous self-employed job and started another job); (3) left job, but not currently re-employed (or stopped the previous self-employed job and did not start another job;) and (4) other. We considered (1) as 'unchanged job status' and (2)-(4) as 'changed job status'.
Change to annual income since cancer diagnosis was queried with three answer options: (1) decreased, (2) stable and (3) increased.
Timing of and reasons for leaving one's job
We asked participants who changed their job status about the timing of and reasons for leaving their job. Regarding timing of leaving their job, we asked participants to choose one of the following eight answer options: (1) at the time of confirmation of cancer diagnosis; (2) after cancer diagnosis until initial treatment; (3) during initial treatment; (4) after initial treatment until return-to-work; (5) after return-to-work; (6) after recurrence; and (7) other. To address reasons for leaving one's job, we asked participants to choose all relevant answer options from a list of 17: 'I did not want to be a burden at my workplace'; 'I anticipated my lack of energy and physical strength required for work'; 'I was not confident that I could balance cancer treatment and work'; 'I anticipated that I would not receive enough support from my workplace'; 'Physically unable to perform work after return-to-work'; 'Psychologically unable to perform work after return-to-work'; 'I could not secure time for hospital visits after return-to-work'; 'I could not obtain support from the workplace after return-to-work'; 'I was recommended to leave my job by the workplace'; 'I was recommended to leave my job by family'; 'I was recommended to leave my job by a doctor'; 'It was due to timing of a disability benefit'; 'I was diagnosed with cancer recurrence'; 'I had another priority over work'; 'My life view changed'; 'Reasons other than illness' and others.
Information/support needs to consolidate work and treatment
We provided participants with 12 types of information/support needs including, 'expected date and duration of hospitalization', 'side effects that may affect my work', 'tips to deal with side effects', 'tips to explain my disease to my workplace', 'tips to ask for accommodations at my work place', 'expected treatment costs', 'information on monetary assistance for treatment and living costs', 'treatment schedule', 'information on support for household chores and childrearing', 'individual consultation on treatment and work', 'actual accounts of return-to-work experiences by patients with similar treatment' and 'others'. Then participants completed multiple-choice answers about which information/support they needed at four distinct timings (at diagnosis, between diagnosis and initial treatment, between initial treatment and return-to-work, and after return-to-work).
Participant characteristics
Participants were asked questions regarding demographic and clinical backgrounds: sex, age at time of diagnosis (years), current age (years), highest level of education achieved (junior high school, high school, technical school, junior college, university/graduate school and other), job status at time of diagnosis and at the time of the survey ('regular, full-time worker', 'contract or dispatched worker', 'self-employed', 'part-time worker', 'student', 'unemployed including housewife/husband' and 'other'), the number of employees at the workplace at the time of diagnosis and at the time of the survey ('nine or fewer people', '10-49 people', '50-99 people', '100-299 people', '300-999 people' and '1000 people and over'), and whether they had dependent family members (yes/no). Regarding job status, we included 'student' and 'unemployed including housewife/husband' to exclude participants who did not meet the inclusion criteria but received a questionnaire package in error.
Regarding clinical background, participants were asked about their cancer type (stomach, colorectal, esophagus, liver, gall bladder and bile duct, pancreatic, oral cavity and pharynx, larynx, lung, breast, uterine cervix, uterine corpus, ovarian, prostate, testicular, bladder, maxilla and mandible, brain, thyroid, skin, malignant lymphoma, leukemia, pediatric and other), treatment modality (operation, radiation therapy, chemotherapy, hormonal therapy and other), stage (0, I, II, III, IV and unknown), and if they experienced recurrence (yes/no).
Data analysis
Summary statistics (mean, standard deviation (SD), percentage) were calculated for the study variables. Differences in participants' background information among the study sites were investigated. Additionally, we examined correlations between the three most frequently chosen reasons for leaving jobs and respondents' backgrounds (age, sex, stage, job status at diagnosis and number of employees at their workplace at diagnosis) using Chi-squared test. Statistical analyses were performed using SPSS version 23 for Windows (IBM, Chicago, IL, USA).
Results
A total of 1618 questionnaires were distributed, and 1483 participants returned their questionnaires (91.7% response rate). Among them, 533 participants' data, which did not meet inclusion criteria, were excluded. Thus, 950 participants were eligible for statistical analysis (see Fig. 1 ). Tables 1 and 2 show participants' demographics and clinical characteristics, respectively. More than half were women and 46.6% were regular employees at cancer diagnosis, and 49.7% had dependents at diagnosis. Regarding clinical characteristics, the proportion of those with breast cancer was the highest, while the second highest was uterus cancer followed by lung, colorectal, prostate and gastric cancer. Fewer than half of the participants (42.4%) developed Stage 0, I and II cancers. More than 76% participants did not have recurrence.
Participants' characteristics

Concern regarding the impact of cancer diagnosis on work
In total, 411 (43.3%) of 950 participants answered that they became 'very concerned' about their work when they were diagnosed with cancer, followed by 'somewhat concerned' (397, 41.8%), 'not concerned' (109, 11.5%), 'not at all concerned' (30, 3.2%) and no answer (3, 0.2%).
Screening of work-related difficulties by healthcare providers
Up to 223 participants (23.5%) answered that they had been asked by healthcare providers whether or not they experienced workrelated difficulties since cancer diagnosis until the time of the survey. The participants were asked about work-related difficulties by people of different professions (see Table 3 ), including mainly physicians (63.3%) and nurses (51.1%).
Interest in an individual consultation service to address work-related difficulties
Up to 486 participants (51.2%) answered that they would like to use an individual consultation service for work-related difficulties when necessary. Conversely, 267 (28.1%) participants were not interested in the service. Regarding timing of this service, up to 20 (2.1%) participants wanted to use the service immediately, while 177 (18.6%) did not provide an answer.
Change of job status and annual income since cancer diagnosis
After cancer diagnosis, 21.3% (n = 202) of participants had changed job status, i.e. they had left their jobs at least once. Regarding changes to annual income since cancer diagnosis, 48.4% of participants reported that their annual income was stable, whereas 37.7% reported that their annual income had decreased. Only 5.7% of participants reported that their annual income had increased after cancer diagnosis.
Timing and reasons for leaving one's job
Of 202 participants who changed job status, 199 provided answers regarding the timing of their resignation, while three provided no answer. The answers revealed two timing peaks; 31.7% of respondents had left their job at the time of cancer diagnosis, while 18.6% had left their job after return-to-work (Fig. 2) .
The reasons for leaving one's job are shown in Fig. 3 . The three most frequently chosen reasons were 'I did not want to be a burden at my workplace (35.1%)', 'I anticipated my lack of energy and physical strength required for work (32.2%)' and 'I was not confident that I could balance treatment and work (32.2%)'. Women were significantly more likely to choose 'I did not want to be a burden at my workplace.' (P = 0.0032). Additionally, respondents who were not regular, full-time workers were significantly more likely to choose 'I anticipated my lack of energy and physical strength required for work.' (P = 0.004), and 'I was not confident that I could balance cancer treatment and work' (P = 0.023). Age, stage of cancer, job status at diagnosis and number of employees at the workplace at diagnosis did not show significant correlations with the three most frequently chosen reasons for leaving jobs.
Information/support needs to consolidate work and treatment Table 4 shows the ranking of information/support needs at four points of the participants' cancer trajectory: cancer diagnosis, between diagnosis and initial cancer treatment, between initial treatment and time of return-to-work, and after return-to-work. At the time of cancer diagnosis, the proportion of information needs was high for date and duration of hospitalization (55.7%), expected treatment costs (45.9%) and treatment schedule (43.9%). However, information needs decreased between initial cancer treatment and return-to-work. Conversely, between initial treatment and return-towork, the proportion of information needs was high in the following areas: actual experience of return-to-work by patients who received similar treatment (28.5%), individual consultations to obtain a balance between treatment and work (25.4%), and tips to deal with side effects (23.9%).
Discussion
To obtain basic data for developing an effective support system for working cancer survivors in clinical settings, this study aimed to reveal the present situation of Japanese survivors' job resignation as well as their information/support needs according to time since diagnosis. In Japan, because~325,000 people with cancer are estimated to continue to work while receiving active cancer treatments, a supportive environment in healthcare settings must be urgently created (11). To our knowledge, this is the first study that identifies both the timing and detailed reasons for leaving one's job among cancer survivors in Japan. This study also revealed patients' experiences of being screened about work-related difficulties by healthcare providers. Furthermore, in this study, 85.1% of participants answered they became 'very/somewhat concerned' about their work at diagnosis, which clearly shows that cancer diagnosis significantly impacts the work-related lives of people with cancer in Japan.
Screening of work-related difficulties by healthcare providers
Our survey revealed that only 23.5% of total participants had been asked about work-related difficulties by healthcare providers. This finding was similar to that of a Japanese study where only 25% and 6% of breast cancer survivors were revealed to have consulted about work-related issues with physicians and nurses, respectively (12) . These figures provide clear evidence that work-related difficulties have not been actively explored in patient-physician communications in Japan. This is consistent with the results of studies conducted in the UK (13) and the US (2), which highlighted how survivors receive little guidance from their physicians about work. Hospital visits can be considered to be precious teaching opportunities for both patients and caregivers, where multi-disciplinary healthcare providers should ideally be motivated to screen patients and to provide patients with basic information during these hospital visits.
Our survey also highlighted how participants' interest in an individual consultation service about work-related difficulties was diverse. Screening of work-related issues during the early phase of one's cancer trajectory may promote patient discussion of workrelated topics with their healthcare providers, and thus reduce barriers to raising this topic when problems occur.
Timing and reasons for leaving one's job
Approximately 21% of participants who had paid work at diagnosis had left their jobs at least once. This percentage is lower than those of previous studies conducted in Japan, which varied between~25% and 35% (14, 15) . This difference may be due to how the current survey was conducted at cancer centers where relatively substantial support for working survivors was available. As for the timing of leaving one's job, it is noteworthy that, among 199 participants who left their job at diagnosis,~40% of participants decided to do so before initial treatment began. Data on timing of leaving one's job remains extremely scarce despite there being several studies that have focused on how cancer survivors are at an increased risk for early retirement (16, 17) . Although Yamaguchi and colleagues found that 29.7% of respondents who had left their job at diagnosis decided to leave within 3 months after diagnosis (15), our study, to our knowledge, is the first to have investigated the timing of job resignation in relation to timing of treatment and return-to-work. Moreover, with regard to the reasons for leaving one's job, self-regulating and pessimistic reasons such as 'I did not want to be a burden at my workplace', 'I anticipated my lack of energy and physical strength for work', and 'I was not confident that I could balance cancer treatment and work' were ranked highly. Women and non-regular workers were significantly more likely to choose these pessimistic reasons. These results regarding the timing of and reasons for leaving one's job strongly indicate the importance of healthcare providers offering early intervention. Because support systems guaranteed for workers by the government Table 2 . Participants' clinical characteristics (N = 950) (7.4) and companies presuppose job contracts, patients who hastily decide to leave their jobs may later realize that they subsequently lost their rights to use the support measures. Thus, to avoid hasty decision making by patients, multi-disciplinary healthcare providers, physicians, and nurses in particular, should ideally provide advice to these patients. Furthermore, work-related specialists such as medical social workers in hospitals should be introduced so that both basic information and, when necessary, more individualized support are easily accessible. Such support is particularly important for women and non-regular workers who tend to have pessimistic, selfregulating attitudes toward return-to-work. Additionally, to promote early intervention among patients undergoing examinations for cancer diagnosis, collaboration between acute hospitals that treat cancer patients and primary care settings is recommended. Of 199 participants who left their job, 18.6% decided to do so after return-to-work. The most frequently chosen reason for leaving one's job after return-to-work was 'Physically unable to perform work after return-to-work' (15.8%), outdistancing other 'after return-to-work' reasons such as 'Psychologically unable to perform work after return-to-work' (5.4%), 'I could not obtain support from the workplace after return-to-work' (3.0%), and 'I could not secure time for hospital visits after return-to-work' (2.5%). Because dealing with physical difficulties after return-to-work is crucial to making the job environment accommodating for patients, collaboration between treating physicians and workplaces cannot be overemphasized. It is desirable that, upon receiving patient consent, physicians and workplaces share detailed information on the contents of the patients' job, their treatment schedule and possible side effects that may affect work performance (18, 19) .
Information/support needs to consolidate work and treatment
Our survey revealed that participants' information/support needs changed over time. Cancer survivors' unmet needs have been the focus of many studies (20) (21) (22) (23) , however, studies focused on the change of information and support needs over time are extremely scarce. In this study, among all information related to treatment, such as the exact date and duration of hospitalization, treatment cost and schedule were ranked highly at diagnosis. Conversely, after treatment began, more individually tailored information and support at work, such as actual experiences of other patients with a similar background and individual consultations, increased in ranking. When considering work-related information/support provision strategies in hospital settings, focusing on the passage of time since diagnosis is advisable so that the information and support matches patients' needs.
Limitations
Our study has several limitations worth noting. First, the participants are not a representative sample of working cancer survivors in Japan. The proportion of participants working for companies with >50 employees (47.0%) was higher than the national average (40.2%) (24) . Moreover, participants were recruited from three cancer centers at which a support system for working cancer survivors was already relatively developed, which implies that the participants may have received more information/support compared with average hospitals. Therefore, when generalizing the findings of this study, caution should be exercised. Second, because this is a crosssectional survey, we cannot rule out recall bias. Despite these limitations, we believe that our findings provide important basic data to help develop effective support systems for working survivors in hospital settings.
Conclusions
This study revealed the impact of cancer on Japanese patients' work including the timing of and reasons for leaving one's job. Also examined were healthcare providers' screening of patients' behaviors and patients' changing information/support needs. Results showed that more efforts should be made to develop effective support systems for working survivors in healthcare settings in Japan.
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